




















Total Depth: 43.2 ft. Northing: 644,371 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  960.0 ft. Easting: 1,811,255 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL DESCRIPTION € |5 8 o . &£ | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the __5_:," -E a 5 ) '-.é A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification Q s e °og Q
lines indicated below represent the approximate boundaries 8 ) $ (O} ; 8
between material types, and the transition may be gradual. 0 0 40
DIORITE: Moderate strength, dark green-gray + % %’
. . . A
and light gray, medium- to coarse-grained, -ty / //
igneous; smooth, closely spaced low- to ++ © e //}; ’%
.hlgh-ar?gle Jomt.s W|th.m|nor infilling and . + . /
iron-oxide staining; slightly weathered (Tig). 340 F_ s
. . - T ;,,
GRANODIORITE: Medium to high strength, R / .
dark gray and light gray, medium- to R s / /
coarse-grained, igneous; smooth, closely b S, ::// W
. L . \ SR
spaced low- to high-angle joints; fresh (Tig). 373 [ S / /
. T '.o':':c:';:,":,'
GRANODIORITE: High strength, dark gray, o H ' """""%W %
light gray and white, medium- to Y i / :
X ) N e i
coarse-grained, igneous; smooth, moderately f\/\\ - ::
spaced, low- to high-angle joints; fresh (Tig). K - 7 :
! ;EZEEZ%%ZE%’"" i ﬂ;f‘é;‘::‘w%vi'égﬂi/ :
M/~ i i 4

Typ: CLP

Log: AUC  Rev: AUJC

BOTTOM OF BORING
COMPLETED 9/5/2009

ASTER LOG E 21-21116-031.GPJ SHAN WIL.GDT 12/20/12

LEGEND
*  Sample Not Recovered
T Standard Penetration Test
I'l Rock Core

NOTES

1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.

0 20 40 60 80 100
B RQD (%) Recovery (%)

<& % Fines (<0.075mm)
@® % Water Content <—(use scale at top)

Index Galena Flood Repairs Project
Milepost 6.4 t0 6.9
Snohomish County, Washington
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ASTER LOG_E 21-21116-031.GPJ_SHAN_WIL.GDT 12/20/12 Log: JKN  Rev: JKN  Typ: LKN

roots; (Qc) GP.
Soft to medium stiff, brown and gray, silty

R-2p R-1

CLAY; moist; locally laminated, scattered
sandy seams, scattered zones with slightly
blocky texture, locally clayey silt seams, 6.5
iron-oxide-stained partings below 5.2 feet;

(Qurl) CH.

Light gray and dark gray, sandy GRAVEL,
trace of silt; moist; primarily granodiorite
boulders and cobbles, local clayey layers
above 19.0 feet, locally highly weathered, local
gravelly, silty sand layers; (Qc) GP/GW.
-Fractured boulder from 6.5 to 9.6 feet.

NOTE: Blow counts are artificially high due to

R-3

the presence of cobbles and boulders.
-Silty clay seams from 9.6 to 10.3 feet.
-Fractured cobble/boulder from 10.4 to 10.9
feet.
-Fractured cobble from 11.3 to 12.0 feet.
-Boulder from 14.0 to 15.9 feet.
-Silty clay layer from 15.9 to 16.0 feet.
-Non-granodiorite cobble/boulder from 16.0 to
16.6 feet.
-Silty, gravelly, clayey sand layer from 16.6 to
16.9 feet.
-Boulder from 17.4 to 18.3 feet.
-Slightly clayey, silty, sandy gravel layer at
18.5 to 18.7 feet.
- Cobble/boulder from 21.5 to 22.1 feet.
- Cobble/boulder from 22.4 to 22.8 feet.
- Sandy gravel, trace of silt; completely

R-13 R-12 R-11 R-10 R-9 R-8 R-7 R6 R-5 R-4n

R-14

OO O S S S o0 S S0t 50 50 o N NN

Total Depth: 100.5 ft. Northing: 644,861 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation: ~ 926.0 ft. Easting: 1,811,687 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL DESCRIPTION € |5 8 o . & | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the _j_:,' 2| 5 59 .5" A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and dr/ll/ng methods The strat/f/catlon Q ; e °og Q
lines indicated below represent the approximate boundari O N @ (_f)g @
between material types, and the transition may be gradual o »n o 0 20 40 60
— = =71
Very loose, dark brown, sandy, organic SILT, - B
. ; - 1 A
trace of gravel; moist; (Topsoil) OL. . ::::.;::::::::::::::::::::: :::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::
R 16 N /// i -
Gray GRAVEL; moist; scattered cobbles and 21 0 ////'/,y'
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Y  Ground Water Level in VWP

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.

weathered granodiorite from 22.8 to 24.2 feet. o 28¢ , /// _
-Fractured boulder from 26.5 to 29.3 feet. ® / / /
CONTINUED NEXT SHEET H ,,, , |
100
LEGEND
*  Sample Not Recovered [.H'] Piezometer Screen and Sand Filter @ RQOD ('/ 6) Recovery (%)

[ Standard Penetration Test Bentonite-Cement Grout 2 f\f\l/nes (;0-075”“")

% Water Content <—(use scale at top)
| IT Rock Core : : : ghptlp ellets Plastic Limit |—@—] Liquid Limit ~
A A entonite Grou

Index Galena Flood Repairs Project
Milepost 6.4 t0 6.9
Snohomish County, Washington
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Total Depth: 100.5 ft.

Northing: __ 644,861 ft. Drilling Method: Core Hole Diam.: 2.in
Top Elevation: ~ 926.0 ft. Easting: 1,811,687 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: Other Comments:
SOIL DESCRIPTION € |5 8 o . & | PENETRATION RESISTANCE (blows/foot)
Refer h report text for a proper understanding of the £ 1€ a | 58 < |A HammerWt & Drop: 140 Ibs /30 inches
brf materials ddllgmthd Thttf ation a2 | E E eg a
I d dbl represent the pp oximate boundaries 8 %) $ (G} 8
betw mt rial types dth transition may be gradual. 0 60
T e ] %
-Cobble/boulder from 30.4 to 30.7 feet. o(V1& ’
x iiiiiiiiiiiiiiiiiiiiiiiiiiZiiiZiiiIiiiIiiiiiiiiiiiiiiiiiiiiiii
. OQ | | 32 _
-Fractured boulder from 32.1 to 33.1 feet. 02 /
-CObee/bOU|der from 335 to 340 feet o | | g/ iiiiiiiIiiiiiiiiiiiiiiiiiiiiiii
O, 34
(12
(@]
YN & 36
(e EEEEEEESEEE ey
-Cobble/boulder from 37.4 to 37.6 feet. Hisl 38 ;/" ///’ .
-Cobble/boulder from 38.0 to 39.0 feet. Nk B ////////"’////// ////////"’//////
-Cobble/boulder from 40.0 to 40.7 feet. Lo w
gl o
B 7
i | //////////
-Cobble/boulder from 42.9 to 43.2 feet. RN
-Slightly gravelly, silty sand, trace of clay; Od. 44
completely weathered granodiorite from 43.4 oy )
to 44.5 feet. OO b 46
-Cobble/boulder from 44.5 to 45.7 and from o0 el |
45.7 to 46.1 feet. o &
-Gravelly, silty sand, trace of clay; completely O(*H 48
weathered granodiorite from 46.1 to 47.0 feet. J0) §
-Cobble/boulder from 47.0 to 47.8 feet. OQ | | 50 /
-Cobble/boulder from 49.5 to 49.8 feet. D / // E
-Silty sand layer from 49.8 to 50.3 feet. o ;;;;
-Cobble from 50.3 to 50.6 feet. Qq I 5217 7 7
-Silty, gravelly sand layer from 50.6 to 52.0 oM _ / / ﬁﬁﬁ
gl feet. oYL 541 /
&| -Boulder from 52.3 to 55.1 feet. el / / . / /
g OO S 56 / // ///ll :
g -Cobble/boulder from about 56.5 to 57.0 feet. ISk / /
“| -Fractured cobble/boulder from 57.1 to 57.7 OO B 58
§| -Voidirom 59.0 10 29,8 8%k i+ sreer ° | WW’%
LEGEND 0 20 40 60 80 100
S Sam m e Not R overed [LH'] Piezometer Screen and Sand Filter §§RQD(” Z Recovery (%)
ol Il RockCo BB Bentonite Chips/Pellet °| o—| i
Bent eGrop Plastic Limit Lq dL t /
Index Galena Flood Repairs Project
Y Ground Water Level in VWP Milepost 6.4 to 6.9
) NOTES Snohomish County, Washington
é 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
§ 2. Groundwater level, if indicated above, is for the date specified and may vary.
§ 3. USCS designation is based on visual-manual classification and selected lab testing. LOG OF BOR'NG B-5
December 2012 21-1-21116-031
SHANNON & WILSON, INC. FIG. A-16
Geotechnical and Environmental Consultants Sheet 2 of 4
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Rl feet.

Ho:Z-fDatu:“ Ps:it:::m::::l :her:m;em: o, & | PENETRATION RESISTANCE (biowsifoot
o rfd ’sdtbp,' Xé/fd ra oo f ”;pddx,,,T,Z dégtf; e §% ;E:) § g 5 E% A Hammer Wt. & Drop: 140 lbs /30 inches
i T (TN |
ey | - _ _ B
e spsssm | o //////// //////// |
ig:e\t:t)tljer/ebdoglodbebrl;r/ct))r:u?dsézftrir?fé%.fse o670 ;O é | * 4
eet. . Qe | 68 //
==L R
f?aitﬁlderfrom 69.9 to 73.4 feet. Og 1 7 //////// ///////
-Slightly clayey silt seam at 73.4 feet Oé} i / ///
oulder from 73.5 to 75.8 feet. 74 A
-Boulder from 73.5 to 75.8 oé}g 76
-Cobble/boulder from 77.5 to 7.8 feet. Og | 78 /////% //////
-Void from 78.5 to 79.0 feet. I8E;
sl b ////////////////////
-Fractured cobble/boulder from 81.3 to 82.2 70 g -
| St oo - .
2| -Fractured cobble/boulder from 83.8 to 84.2 o% 57 8 % % /;//
€] _Fractured bouider from 87.3 {0 90.3 feet. :% Ef o W%% - /
EEEEEEEEEEEEEEEEE ;% : ) ////////////////
Lo, 0D e e L «iyo‘”
M1 RookCore EED bamtonts CpaPeters S i
e _ Index Galena Flo l(;.p_lpj ct -
Y Ground Water Level in VWP Milepost 6.4 to 6.9
2] 1. et to KEY o expanaton of smbol,coes, asbrvitions an dfnions. Sl AL
| e e i LOG OF BORING B-5
December 2012 21-1-21116-031
SHONNON.& WILSON;MNC- | FIG.A16
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Total Depth: 100.5 ft. Northing: 644,861 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation: ~ 926.0 ft. Easting: 1,811,687 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL DESCRIPTION = |5 ] o . & | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the =) o a 5 ) < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification a ; e °og a
lines indicated below represent the approximate boundaries 3 ) @ (O} ; @
between material types, and the transition may be gradual. o »n o 40 60
= //\\\
0 6 M) N
) | | :
-Fractured boulder from 91.8 to 93.5 feet. O :/*\ 92 """" """""'""'""" """"""""""'""'
(Mg N / /
D N
-Highly weathered granodiorite gravel and OQ « //i\ 94 f
sand zone from about 93.5 to 96.3 feet. o[ | 2N //// // i
70 M e / // /
-Rounded gravel at 96.8 feet. 01z //;\ ///////////%///////%/%////////////
SCH 1 I 98 //
-Highly weathered granodiorite gravel and Rtk 2
san.d from 99.5 feet to the bottom of the N N //
boring. 1005 Qe & 100 %

Typ: LKN

Log: JKN  Rev: JKN

BOTTOM OF BORING
COMPLETED 9/8/2009
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ASTER LOG E 21-21116-031.GPJ SHAN WIL.GDT 12/20/12

LEGEND
*  Sample Not Recovered CH
T Standard Penetration Test NN
Il Rock Core BB
A Y

Bentonite Grout

Bentonite-Cement Grout
Bentonite Chips/Pellets

Piezometer Screen and Sand Filter

Y  Ground Water Level in VWP

1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.

B RQD (%)

Recovery (%)
<& % Fines (<0.075mm)
@® % Water Content <—(use scale at top)

Plastic Limit |—@—] Liquid Limit ~

Index Galena Flood Repairs Project
Milepost 6.4 t0 6.9
Snohomish County, Washington

LOG OF BORING B-5

December 2012 21-1-21116-031
SHANNON & WILSON, INC. FIG. A-16
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Total Depth: 57.11t. Northing: _ 645,193 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  979.0 ft. Easting: 1,812,079 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL/ROCK DESCRIPTION € |5 8 o . & | PENETRATION RESISTANCE (blows/foot)
Refer to the prttxtf a proper understanding of the c |2 a 59 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
b urface materials ddﬂgmmd The stratification a ; £ eg a
I indic: tdblwrp ent the pp xtmat boundaries 8 %) $ (G} 8
btw n material types, dth transition may be gradual. 60
Gray, sandy GRAVEL moist; prlmarlly 2V
granodiorite cobbles and boulders; (Qc) GP. )y 6 ::::::::::::::::::::::::::::::::::::::::::::::
- Cobble/boulder from 0.0 to 0.8 foot. OQ o 2 ,/ ;}’y/”/’// /) SRR
;O // / / /
- Boulder from 3.6 to 5.1 feet. Odel ] 4 / '/" / '/" fffffffffffffff
et
Stiff, brown, silty CLAY, trace of gravel and 54 2 6 //////////
sand; moist; trace of roots, locally blocky © EEEEEESEEEEEEE
texture; (Qvrl) CL. 74 =5 -0 ‘=§’ 8
[();rri-ranya’r?s/nc(j){)SGR?;/I:EdLé):)nu(i(ljseti’ss'c(aQtt(?)rngVOIds’ ;6 ; B % i
- Fractured cobble/boulder fror’n 7.6to 8'.1 O% g 22 10 ///////é////////////;/g{,////////
feet. 7 % § L
- Cobble/boulder from 10.1 to 10.6 feet. oYL I S - s
- Silty, gravelly sand layer and silty clay seam oy s 12 /
from 10.6 to 11.4 feet. OQ / /
- Fractured boulder from 11.7 to 15.0 feet. o [\ 2 141 /
- Slightly gravelly, clayey, silty sand layer from OQ / /
15.0 to 16.4 feet. o\ H 16
- Fractured, moderately weathered boulder oO 2 / //
i 16.4 to 18.1 feet.
-roLrgminatgd, silty?::elay from 18.1 to 18.3 feet 0 ol | b / //
with slightly silty sand partings. OQ o | |
- Fractured boulder from 18.4 to 19.4 feet. o S 20 %’W
- Void from 19.4 to 19.7 feet. X o
- Void from 20.2 to 21.2 feet. B T 7
i ) o G :I 22 /
| o e | .
g| ahighly 6 S ] __
| e BEl L
. . . O% ] n / / ///
%" / /
2| - Cobble from 29.9 to 30.2 feet. (V3N 87 : . :::::::
CONTINUED NEXT SHEET O ﬁ / / /
20 40
LEGEND [ RQD (%) [ Recovery (%)
I—*I ::;w(ps Olr\::t Recovered <& % Fines (<0.075mm)
T Standard Penetration Test @® % Water Content <—(use scale at top)
Index Galena Flood Repairs Project
Milepost 6.4 t0 6.9
9 NOTES Snohomish County, Washington
3 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
§ 2. Groundwater level, if indicated above, is for the date specified and may vary.
§ 3. USCS designation is based on visual-manual classification and selected lab testing. LOG OF BOR'NG B-6
December 2012 21-1-21116-031
SHANNON & WILSON, INC. FIG. A-17
Geotechnical and Environmental Consultants Sheet 1 of 2
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Total Depth: 57.11t. Northing: _ 645,193 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  979.0 ft. Easting: 1,812,079 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL/ROCK DESCRIPTION |5 3 o . & | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the =) o a 5 ) < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification a ; e °og a
lines indicated below represent the approximate boundaries 3 ) @ (O} ; @
between material types, and the transition may be gradual. o »n o 40 60
Brown and gray, slightly silty to silty, sandy 302 i i | ”WWW 3
GRAVEL; moist; locally trace of clay, angular st B /{//’/////%’////”/
to locally rounded clasts, scattered clayey silt 2 32 ///////////////////
pockets, weathered appearance, scattered to RSES B
numerous granodiorite cobbles; (Qc) = % B 34 ,
GP-GM/GM. NE S //"
- Fractured, weathered cobble/boulder from I -
33.6 to 34.1 feet. S 36
- Void from 36.2 to 36.4 feet. IS o
- Cobble/boulder from 36.4 to 36.7 feet. ol g 38 ///,,///,////,///://
- Fractured cobble/boulder from 37.0 to 37.6 i of |
feet. se:d B
N 5 40
- Cobble/boulder from 38.4 to 38.8 feet. 3 7
A& 42
o B 2 |
< - 44
- - 45.8 ™ o ] 46
GRANODIORITE: Moderate strength, light IR
gray and black, medium- to coarse-grained, \/‘\ | |
igneous; moderate to closely spaced, rough to L5 48
smooth joints with faint iron-oxide staining, Yl
fresh to slightly weathered along joints (Tig). Lo ¢
\ 50
L j‘ N
i 5 _
le /
2 ) 54 _
| : , .
B i 7
g - No recovery from 55.5 to 57.1 feet. VTQ
2 NN
& BOTTOM OF BORING 571
g COMPLETED 9/11/2009
.\g‘,’
0 20 40 60 80 100
< LEGEND 1 RQD (%) Recovery (%)
& *  Sample Not Recovered -
En I Rock Core <& o/oFlnes (<0.075mm)
8 T Standard Penetration Test @® % Water Content <—(use scale at top)
|
=
% Index Galena Flood Repairs Project
2 Milepost 6.4 t0 6.9
& NOTES Snohomish County, Washington
3 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
§ 2. Groundwater level, if indicated above, is for the date specified and may vary.
§ 3. USCS designation is based on visual-manual classification and selected lab testing. LOG OF BOR'NG B-6
w
% December 2012 21-1-21116-031
o
E SHANNON & WILSON, INC. FIG. A-17
< Geotechnical and Environmental Consultants Sheet 2 of 2
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